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3 ^^X-^^^^i^. ADSL ^.m^A."^^ 1 

^-t^t^ ATM^;*^^;^^^^i^^#>frA:fc-^#*> 26Mb ^it^. 

QAM n-^^^^'f^^^^^^^^^^^^ iL^^fn^amf^^ 

^^^iSL^f'J >^ M^-^^l ( FDM) f,^X'l^:^-"^^-^#'t^^^4t 
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^ ^ *l >iL lit it 'ft ;^JU ".ANSI Standard Committee TlEl. 4 
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S 11 ^^^/^^^'^t'f So; 
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m 15 ^ tit^-ft-f- 



10, mj^mn, ^iik^^ 12. i^^'it^nfi^iiL lA. 

otitis, ^p-M iQ ^^iJ^m n ^^>&^^^nm^B 13 
-B^^mu^^^^^^. ^^Wrmi^^^^-it^ n 14. tsii 

20 ;sfe>fj:^*r?t*^^ 21, J-:^/':^/ 

-f y 0 J^fc * -e ^ ^" f * ts & ^ it ^ 6^ -f^ ^ ^.a ^ , ^ -f-i^^J^^M*,^^ fo; 
tii.^^^#-§- y. - yK-a^^ii.^^^'ft^ y,- , J=b^]^5i.'h x^^-f- yo* 

i^3tip>yi ft^'J fH-i. e^ii^il^'ft-t yo'-yH-i'^4i>^ 23 ^a^, lei^^ 
^^i^ib^-f So, itit^rAa 24iLi^5»J#l&-J^#^i2, 
13 ( ® 1) . 

-ft-t So' ( 't-^^^-f ^B^-E^^^ &^6t4t-^ So ^) 
iSxt^l^ 31. 31 ^^A-myM.^^Mf ^^^y^'^^l^ 22( ® 2) 

^^Si-ft-?- y"o-y'%M*l^^^' ^;&*^*«.aiL)if^^ 32 j^^, la^a 
^$^^»]^^^^^^ 11 t^^^^^'ft^-f- yo-yH-, fi^^^ii.. f-ia^^ 

^.^m^iff j:-y\-.. ^xw^i^^^f^^^^m^-^M^^^ 33, 

#-f Si ^^te-fvl^^-t^-ft-f- S'o, #it.i±%iiJ ^ 34 ^^-ft^ i 14. 



it 12 5i^6^B|-^^'^>. 

^, Mallat's tree #>^4.#:^#>^6^#i^6i^ 

S.G.Mallat ^Ti:t#-A: " ^ ^/^^ 'J-i^;^^" , IE£E 

trans on Pattern Recognition and Machine Intelligence, 
Vol. 11, No. 7, guly 1989. # — DWT 

DWT ,^,Jt##. ;lit^T: 

Wj_{n.j) = Y^w^im, j-z) h(m-2n) (la) 
j) =^ fv^^(i7?, or(/n-2/i) (lb) 

* t W ( p, q) ^.i^^ q p >h'J>x^,f,^, h(n)^ g(n)^J5>J 

^ ^# >:fe i2, 6^ r 

DWT (la) ^ ( lb) -^rm^^^J^mi^^ dwt 

^f^^X, iX^^^mr.^'ySLMSL^^. h(n)^4'f^ 
it^i-i^^, T?^ .^.It g(n)>ft^i%i4^;^^. ^jtb DWT »eA;r^l5]6^j:b'^!l;gi'ft 



B ^ C t^-^fe4^-^T^#^ 41 ^^6<j^ig.-a^^ 40. ^-^T^ 

#^ 43 42. ^^j^it-it^^^ 42 S^^jLM-^1^4--h 

42A ;fe>^6^4^ ^ i^5i.i^3i:ll 40A 6^ N >h^^#4^#:Ti^#^ 

41A 2 Ti^#. ^#6^ N/2 >^#^#7t^ ^it'h ya^^^lli. 

42A 6^ N >h>K.«#;*^;f4.T:^## 43A ^J^m^ 2 

#, ^ir#^ N/2 B, J.;fe^^#JS^. ^M.Bt, 

^is^it^j^^ 40B ^ N/2 >hiK.^^^^#>^;|tT^#^ 418 

#, ^;r#^ N/4 >h#4^#^f^it'h>& ya ^^ik^. 

42B d^^'Sd^j N/2 ^^-^^T 43B T3^#, ^ir#6^ N/4 ^#4^ 
C, t i^it*^^ 40C ^Ti^#^ 41C #'&'fn IS) 

it^^^JS. N/8 >h#^#7<7 f^ii. 'halt y,. ^^^f&it-a 

42C i^^-e N/4 >h#>*^*TJ^#S 43C T^#, ^ A N/8 
## ^ 7& 'f&ii. ^ yo A . 

'h7^ yo^ yiX 128 'J^i^ y3 256 ^^^^4^^^ j, a 

4t 512 

h'(n)^ g' (n):^j5'] A;^B>^-f #'hi^6^r^^it^^ii^^^-^ 
^. >^^^ 2 ^tJL^^'J, ^ j DWT ']>^^'{t-f-T>y-^ ( j+1 ) DWT 



Daubechies , " Orthonormal bases of compactly supported 
wavelets" , Comm. Pure Appl. Math, Vol. 41, PP. 906-966, 1988, it 

"Daubechies 'b/^" . 
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m 11' l^^-ft-f- Si ^^^^^yM-yJt^^^^ — ^^^tt 20, ^ 
i^^iM-T^^M-tL^—^^M^M^'Mi^SM. 51, ^-fr^ si 

J^^'J-yiL-ft-f y,5^ y^, ^^ii-^^^'hi^^^ y3» # ^-^^ir 1 1 ' 
y.^^M^'bi^^ff yo. y. ^ ya##-*tiS. Sit^i^^'J^>:fc#-f y, 
f^^ir^jl. 52 ^^^^'J-ife'fr^ yo, y^ ^ ya S It 2M, 

2M^Ml^^, ^tM^->h4^l^, Jjfe-^^t.i(r 8 5»1 24, ^ 
^^^^'h^'fr-?- ( yo, yi^ ya) QjH:., 
^ 52 f^, yo, y,^ y2^^]^-t^#^ 53o, 53,^ 53^ 

54o. 54,^543-ai^, tL J--^#6^f 



'^'ft-f fo, f,^ fa, *t fa<fi<f2. ^^^^^^ 56 ^-*'J^ 

;5r';^#i^5ij#^^'f^ 12. 

^;te>EL6f|® 6 t^Jt^^^J^-*^^ 13' Jt, 30 S% 

-f- yo", Yi"^ 72". i^t'&^d^eu^^iit^t-t yo".yi"^ y^". MM 
^^>eii^f^ ( DSB) )lfi9e|^ 62 ^e/^^. ^^JL^I^ 63 >*^*;f ^ 
i^T^r fo, f^^ Um^i^it^, '^^n^^^m^^ 62 I^Jfifl^'^^ 64o, 64» 

64a, #JL^^]#^i^^t-t fo, f. ^ U m^^X^^aT^^ik^tf 

y,", y,"^ y^";^^. DSB l^i^ ^ 62 &^>f6,it'^>:^^ 65o, 65, ^ 65„ 
^mm^^^^'^^ 64o, 64,^ 64.#^ife&-itiii?iL. ^l^^DSB ^ t ii- 

65o,65.^ 65. ^fre.T^'ft-f ^J5«J tr + ^^#^7G 66 6^ + 
660, 66i5f.» 662#- 2M, 2M^t»M4*^, ^#6^ e.^5.dt^j^f -ft-f 
yo",y,"^ 12''^^^^^"^'^^%^ 67 6^B9>M&->^t^>^^-^*^ 
^-e^fnife^&p^f-ffl 4B ^¥iJ^%^'hi%^^ (IDWT) , ^^l^-^J, 

m^'i^y^B^ 67 6^{;f9,EL6^i M^^^ 68 ±m i^-R.^^ 

67 ¥}P^^¥smiiit-^ S.'^iS, it%ib n 34^>e^6^ 

^ijis.*,, m 5 ii'-srii.i±#*.'^s 57o, 57.^ ^i^^^-^m 

SSB^#]^#ft^##2t. S 7A, 7B^7C^jii^>^^^SSBi^^j6^ 



52 ( S 5) Ji^#^^^va>&, ^^f^'ft^ yo", y,"^ y2"#^ 

DSB 55^#']^:^^,;te>^6^d.T[^^^^yo',yi' 

-fm^m^m^-^, BWo+ BW. + BW^ + 2G BW, 

]?'JT'hi"'&. 58 So 

^^-ft^ j^-ft^^, -^M^'JM&m-f- yo, y., y^^ 73, 
^'h-^^M^ik. yo', y,'^ y.'^^^rXi^^^-ft-t So, ^ ® 2 ^ 5 
^t^^-f^i. ^-^SS-lOt. a 8 7Kdl^4fc6^i^>-^t-f So, (^S 
7A t^^^6^:?f-^^^I*I6^ ) . S 9A, 9B, 9C 9D ^ ii.it ^^t^i^X^t 
-f- S,6^ DfT ^i£^^#6^^j8f^'J>afc#^ y„, y., y.. ® lOA, lOB 

^ IOC TFib^iS'Jitit^-^M^g^'h^'fi--^ yo, yx^ y2^t«,^#-f fo, fi, 

1: Bf'jl: 24, ® 1 1 ^ * ^ J^-ft-f So ^ ® 12 ^ 
it: -t: 6^ ^ -f^ , ^ JS'j & -fi^ f - - >-^' il 4- ^ 750Hz ^^iJiiM-^ 
lOOOHz, 3000Hz ^ 5000Hz 6^^-^^^^ yo', yi''^ yz'. >ait4^ 

© 13A, 138^ IZC ^^t.^X^^^^'^^'^ yo". y,"^ y2", 
^® 14A, 14B ^ 14C ^ifc ei-^^^t^^f^'hi^^t^ yo*, yi*, y^*. ^ 
^. ® 15 ^iMr^^it^ Si\ 'S-^^M^-^A.m 8 f^)ri^^^^.^t 
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